Simulation of intrafollicular conditions prevents GVBD in bovine oocytes: a better alternative to affect their developmental capacity after two-step culture.
To increase the developmental competence of bovine oocytes isolated from small, medium, and large follicles (2-3, 3-4, and 4-6 mm in diameter, respectively), we tried to modify the conditions for their in vitro culture. The first step involved conditions maintaining at least for 48 hr a reversible inhibition of the germinal vesicle breakdown (GVBD) and the second step stimulated the resumption of meiosis and completion of nuclear and cytoplasmic maturation during the subsequent 20-22 hr of culture. The effectiveness of this model depended mainly on the medium composition (reduced NaHCO3, substitution of serum with serum albumin, addition of antioxidants (curcumin), increased viscosity by agar, the reduction of oxygen concentration (within 6%-8%), the reduction of the proportion between the number of cumulus-oocyte complexes (COCs), and the reduction of the amount of a medium (within 6-7 mul per COC) to amplify the GVBD-inhibitory effect of oocyte surrounding granulosa cells. The COCs were incubated in clumps of 6-7 COCs. The effectiveness and reversibility of GVBD inhibition depended also on the duration of COCs isolation. The full reversibility of the GV block was controlled morphologically and also by measuring histone H1 and MAP kinase activities. The two-step versus one-step (24 hr) maturation technique was evaluated by the percentage of total and hatched blastocysts at day 9. When compared with one-step maturation, the two-step culture showed a slightly increased proportion of total and hatched blastocysts developed from growing follicles, mainly from the smallest category (13.9% vs. 7.1% and 9.2% vs. 3.3% for total blastocysts and hatched, respectively). However, the two-step culture of oocytes from large regressing follicles substantially reduced the blastocyst yield (9.7% vs. 39.1% and 4.9% vs. 26.7% for total blastocysts and hatched, respectively). The transfer of ten blastocysts (developed after two-step culture) to ten recipients resulted in seven pregnancies.